Abstract. The aim of this study was to evaluate the relationship between drug use and four kinds of stress symptoms in 954 Brazilian students from the 6 th to the 11 th grades, in 4 public and 5 private schools in the city of Sao Paulo. Based on their answers to the Drug Use Screening Inventory (DUSI-R) and to the Stress Scale for Adolescents (SSA), we compared regular drug users with non/occasional drug users regarding the frequency of four kinds of stress symptoms (psychological, cognitive, physiological, interpersonal), and the period in which it happened. When compared to non/occasional drug users, regular drug users presented higher levels of psychological, cognitive and physiological symptoms of stress and these symtoms were in the most severe spectrum of severity (near to exhaustion and exhaustion). The association between drug use and stress was even stronger in the youngest age group (11 to 13 years old). Most of the regular drug users were 16 years old and over, from upper-middle class families, had poor family relationships and more academic problems. These results confirm the association between drug use and stress in adolescents and highlight the need for early screening and intervention in both drug use and stressful situations.
There have been reports on the use of alcohol to relieve stress since ancient times. The concept of "drinking to relax", in addition to drinking in social settings, has had a strong influence in different cultures (Sayette, 1999) . According to the stress-reducing theory, some people use alcohol for its anxiolytic and stress-reducing effects, since this helps them to cope with stressful situations (Conger, 1956) . Most theories of drug dependence assume that stress plays an important role in increasing drug use and also in triggering relapse (Campbell, Szumlinski, & Kippin, 2009; Ungless, Argilli, & Bonci, 2010) . Moreover, studies in animals and humans have shown that exposure to stress increases the self-administration of drugs (Caldwell & Riccio, 2010; Erb, 2010; Weiss et al., 2001) . Interestingly, Farber, Khavari, & Douglass (1980) reported that while most of the social drinkers used alcohol for its positive reinforcing effects (pleasant mood, celebration, sociability), 93% of a sample of alcoholics used alcohol for its negative reinforcing properties (stress reduction). In addition, the use of ethanol tended to be high in individuals with high levels of stress and anxiety (Kushner, Sher, & Beitman, 1990; Terra et al., 2006) . Most of the studies on the relationship between stress and substance abuse were carried out in adult drugdependent individuals (Battista, Stewart, & Ham, 2010; DeMartini & Carey, 2011) . There are few studies on this issue in the adolescence period, although this is the most critical and susceptible period to start using drugs (Ernst & Korelitz, 2009; Ernst, Romeo, & Andersen, 2009; Silva, Malbergier, Stempliuk, & de Andrade, 2006) .
In Brazil, some surveys carried out with representative samples of students (Galduróz, Noto, & Carlini, 1997; Carlini et al., 2010) and general population (Galduróz, Noto, Nappo, & Carlini, 2005) indicated that the use of alcohol and other drugs usually begins in adolescence. Considering all adolescent age brackets (10-18 years), 15% of adolescents were considered frequent users of alcohol, 6.2% of tobacco and 3.3% of other drugs. Besides, half of the students (51.2%) in the2 I. F. Frade et al. Brigham, Moss, & Caprara, 1995) . Stress is a process that involves both cognitive and affective perceptions of a stressful event, the development of coping strategies and the production of biological, behavioral and cognitive responses (Sinha, 2001) . Selye (1956) defined this set of non-specific reactions that the body develops in the face of stressors as the "General Adaptation Syndrome". It manifests itself in three distinct stages: alarm or alert stage, resistance stage and exhaustion stage. Lipp (2000) proposed the inclusion of a fourth stage to Selye's triphasic model: the "near exhaustion" stage, which corresponds to the second half of the resistance stage where the body's energy is nearly depleted. Tricoli (2002) validated an instrument (Stress Scale for Adolescents -SSA) to evaluate the psychological, cognitive, physiological and interpersonal aspects of stress, classifying them according to the stages proposed by Lipp (2000) . Cerbone & Larison (2000) pointed out the need for studies that use standardized instruments and also focus on other factors, such as the cultural context, to allow for a more adequate evaluation of the complex relationship between stress and drug use, since there are many other issues associated with both in this period, such as school performance (Wechsler, Davenport, Dowdall, Moeykens, & Castillo, 1994) , living arrangements (De Micheli & Formigoni, 2004) and neurobiological vulnerabilities (Ernst & Korelitz, 2009 ).
This study aimed to evaluate the association between different kinds of stress symptoms and the use of psychoactive substances by Brazilian secondary students, comparing regular drug users with non/occasional drug users regarding the frequency of four kinds of stress symptoms (psychological, cognitive, physiological, interpersonal) as well as the period it happened and its stage of severity. We hypothesized that if stress plays an important role on substance use, then regular drug users will display higher prevalence and severity of stress symptoms than non/occasional drug users. Besides, some specific kinds of stress (psychological, for instance) may be more strongly related to drug use than others. We also hypothesized that the level of association between stress and drug use may be different in the different age brackets -being more important at younger phases.
Method

Participants
We used a convenience sample comprising 979 students of both genders, aged between 12 to 19 years. They were students between the 6 th and 11 th grades of 9 different schools in the city of São Paulo, Brazil; 4 were public schools and 5 were private. The classes that participated in this study were randomly selected through a raffle based on the attendance lists provided by each school. We used the program Epi-Info version 1.1.2 to generate the samples, which included at least 20% of the total number of students of each grade and school.
Instruments
The questionnaire used for the collection of data on sociodemographic status, family relationship, school situation and extracurricular activities was devised by the authors of this study. The version of the Drug Use Screening Inventory (DUSI-R) was developed by and by Kirisci, Mezzich, and Tarter (1995) . 1 The instrument was validated to be used with Brazilian adolescents by Formigoni (2000, 2002b) and has already been applied in previous Brazilian studies (Dalla-Dea, De Micheli, & Formigoni, 2003; De Micheli & Formigoni, 2002a) .
The DUSI-R is a self-report questionnaire which has 159 questions that measures the frequency of use in the previous month, as well as associated problems in 10 areas: substance use, behavior, health, psychiatric disorders, social, family, school and work competence, peer relationship and leisure/recreation. We determined the Absolute Density of Problems in each area by dividing the number of affirmative answers by the total number of questions in the area, then multiplying by 100. The percentage obtained represents the intensity of problems in the area evaluated. In this study we excluded the questionnaires with unanswered questions (2.5%) in Substance Use area. Based on the scores in this area, we classified the students as non-users/ occasional drug users (those with up to 2 affirmative answers, which is equivalent to 13.3% of the absolute density of Substance Use area) and regular drug users (those with 3 or more affirmative answers). A total of 758 students (79.5%) out of 954 were classified as "Non-users/occasional drug users" and 196 students (20.5%) were classified as "Regular drug users".
The Stress Scale for Adolescents (SSA), named [Escala de Stress para Adolescents (ESA) in Portuguese], is an instrument developed in Brazil by Tricoli (2002) . It was based on the Stress Scales for Adults (Lipp, 2000) and children (Lucarelli & Lipp, 1999) . We have chosen this instrument because it is the only questionnaire for the evaluation of stress that used a sample of Brazilian adolescents in its validation. The SSA is a Likert scale, where each of the 44 alternatives is associated with a relative score of symptom frequency [(0) "never feels it" (1) "rarely feels it", (2) sometimes feels it", (3) "almost always feels it" or (4) "always feels it"] and a score reflecting the period in which the situation Stress and Drug Use in Secondary Students 3 occurred [ranging from (0) "it did not happen" (1) "it has happened in the last 24 hours", (2) "it has happened in the last week" (3) "it has happened in the last month" or (4) "it has happened in the last 6 months]. This instrument was submitted to construct validation by factor analysis and comprises four subscales corresponding to four factors: psychological symptoms (24 questions), cognitive symptoms (6 questions), physiological symptoms (9 questions) and interpersonal symptoms (5 questions). Some examples of SSA questions are: "I feel back pain" (physiological symptom); "I feel insecure" (psychological symptom); "I get a lot of time alone" (interpersonal symptom) and "I have had difficulties regarding studying" (cognitive symptom). These questions are presented in a random order in the questionnaire. The subscales scores are calculated by the sum of the answers to the questions within the same factor. A total score is obtained by the sum of the subscales scores. As proposed by Tricoli (2002) , considering each subscale, the adolescents who scored up to the first quartile (the lowest scoring 25%) were classified as "non-stressed", those who scored from the third quartile on (the highest scoring 25%) were classified as "stressed" and those who were in the intermediate 50% were classified as "vulnerable". Regarding the frequency of symptoms, the cutoff points (quartiles Q1 and Q3) for each of the four subscales were defined as follows: psychological symptoms: 36 and 61; cognitive symptoms: 8 and 14; physiological symptoms: 13 and 20; and interpersonal symptoms: 6 and 10. Regarding the period in which it happened, the scale's cutoffs used to classify stress stages were: up to 24: "no stress"; between 25 and 46: "alert"; between 47 and 66: "resistance"; between 67 and 88: "near-exhaustion" and above 88: "exhaustion".
Procedures
Adolescents were invited to participate in the study by the researcher who had received prior consent from the school director in each of the schools. All participants were informed of the research objectives and assured that the data would be confidential. They were then asked to read and sign a consent form developed in accordance with the guidelines of the Committee of Ethics in Research of the Universidade Federal de São Paulo (UNIFESP), which approved the project (CEP 0193/003). The questionnaires were administered in the classrooms in the absence of teachers or any other school employees. Only the main investigator and a trained auxiliary were present. Neither of them had had any previous contact with the students. After the researchers distributed the questionnaires, they instructed the students on how to fill them out and emphasized that their participation was voluntary.
They also requested that students give honest answers and not leave any questions unanswered. All of the participants were formally and explicitly assured that only the persons involved in the research would have access to the results and that under no circumstances would the answers be provided to parents, teachers or the school director. The students were informed that they did not have to identify themselves and were asked to put the questionnaires in a box placed in front of the classroom when finished to preserve their anonymity.
After the administration of the SSA scale, the students evaluated their degree of difficulty in answering it and whether it had been an unpleasant task. Only 2% of the students deemed it difficult to answer the SSA scale, and less than 10% considered it unpleasant to respond to.
Statistical Analysis
We used the Chi-square test (χ²) to assess the association between sociodemographic variables (e.g. gender, living arrangements, socioeconomic classification and others), the presence of four types of stress (psychological, cognitive, physiological and interpersonal), the frequency of drug use in the last 30 days (did not use, used one or two times, used between three and nine times, used more than 20 times) and being considered a regular or a non/occasional drug user. We considered the "expected frequency" was 20.5% in the group of regular drug users and 79.5% in the non-users/ occasional drug users, that is, the proportions observed in the total sample. The comparison of subscales scores between groups (non/occasional vs. regular drug users) was made by Student's t-test (when the distribution of the dependent variable was normal) or by Mann-Whitney test (when there was no normal distribution). We used the Kruskal-Wallis's test, followed by the Mann-Whitney's tests to compare groups classified according to the intensity of stress symptoms and the Spearman's correlation to assess the degree of association between the variables. The level of significance was set at 5%. Table 1 presents the sociodemographic data of the sample studied. The total sample (n = 954) was composed of 47.6% girls and 52.3% boys. Regarding the use of drugs, 79.5% were classified as non-users/occasional (NOC) drug users and 20.5% as regular drug users. The percentage of girls who were regular drug users (21%) was similar to that of boys (19.7%). We found significant differences between age groups in the 4 I. F. Frade et al. proportion of regular drug users (p < .001), with a marked increase at older ages. While we detected 4% of regular drug users in the 11-13 year age bracket, this proportion was five times higher in the 14-16-year-old age bracket (20%) and over eleven times higher among those over the age of 16 (47%). Compared to non-users/ occasional drug users, the regular drug users reported significantly (p < .001) poorer family relationships Differs from public schools. n.s. non-significant differences. In the third column, the percentages are the distribution in the total sample. In extracurricular activities, the total percentage is higher than 100% because there were participants engaged in more than one kind of extracurricular activity.
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(33%) and were more likely to come from upper/ upper-middle-class families (22.9%) and to study at private schools (30.3%). While students with low academic achievement represented 10.5% of the total sample, this proportion was significantly higher (19.7%) in the group of regular drug users (p < .001) than in the group of non-users/occasional drug users (8.2%). There was a trend toward a higher proportion of regular drug users among those who spent more than four hours/week on extracurricular activities (24.7%) compared to those who spent less than four hours/week on the same kind of activities (18.9%). Table 2 presents the data on the use of drugs in the last 30 days. It shows that about half of the students used some kind of drug in that period. In the group of regular drug users, alcohol was the drug most frequently used by the students (91.4%), 3% of whom reported use-related problems and 30% of whom considered it their favorite drug. Tobacco was the second most used drug (49%), with 4% of students reporting use-related problems and 11.7% considering it their favorite drug. Analgesics without prescription came in third (41%). Marijuana was the fourth most used drug (33%); 1.5% of the students reported marijuana use-related problems and 13.8% considered it their favorite drug. Inhalants and solvents were in the fifth place in terms of frequency of use (23.8%); 1% of the students reported inhalant and solvent use-related problems and 3.6% considered such drugs their favorite. Table 3 shows the proportion of non-users/occasional drug users and regular drug users classified according to stress severity and the mean scores in the psychological, cognitive, physiological and interpersonal symptoms subscales. We observed a higher proportion of students classified as "stressed" among regular substance users when compared to both the total sample and the non-stressed group proportions, regarding psychological, physiological and cognitive symptoms. The mean scores of the regular drug users group were significantly higher than those of the non-users/ occasional drug users in these three subscales. Regular substance users scored higher than non-users/occasional substance users on all questions of psychological and cognitive symptoms (p < .001) and on most questions of interpersonal and cognitive symptoms of stress. However, we did not detect significant differences between non/occasional and regular drug users concerning symptoms of interpersonal stress. Table 4 shows the proportion of non-users/occasional drug users and regular drug users in each stress stage (without stress, alert, resistance, near exhaustion and exhaustion) and the means of the total scores in the SSA. We observed significantly higher scores in the group of regular drug users, which points to a higher frequency of stress in this group than in the group of non-users/occasional drug users. The proportions of regular drug users in the stages of exhaustion (32.9%) and near exhaustion (32%) were also significantly higher than would be expected if we consider the proportion of regular drug users in the total sample (20.5%). Table 5 presents the medians of Absolute Density in Substance Use Area of the DUSI-R questionnaire in the groups of regular and non/occasional drug users, classified according to their symptoms of psychological, cognitive, physiological and interpersonal stress. We observed a higher intensity of drug-related problems among students classified as stressed than among the non-stressed or vulnerable regarding psychological and cognitive symptoms. Considering the physiological symptoms of stress, the regular drug user students classified as "stressed" presented higher levels of drug-related problems than those considered "nonstressed". However, we did not detect any significant differences regarding interpersonal symptoms. Table 6 shows the distribution of students considering stress type, category and stage, as well as drug use category, in the three age brackets. We observed a significant association between age, stress category and drug use. The proportion of regular drug users increased significantly with age (4% among those under 14 years old, 20% among those between 14 and 16, and 47% among those over 16). Similarly, we also observed an increase in the proportion of stressed students, mainly concerning cognitive and psychological symptoms (20.7% and 19.2% among those under 14 and 43.3% and 34.3% among those over 16, respectively). We did not detect significant differences between different age brackets in the proportion of "stressed" students with respect to physiological and interpersonal symptoms. .97 ± .79 1.00 ± .82 T = −.60 n.s n.s. non-significant differences. a Percentage observed in the total sample Note: In the one sample χ 2 test calculation to compare the proportion of non-users/occasional drug users and regular drug users in each stress category we considered as expected frequency the one observed in the total sample (79.5% of non-users/ occasional drug users and 20.5% of regular drug users)
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Given the expected proportion of regular drug users in the total sample (4%, 20% and 47%, respectively for the three age brackets <14, 14-16 and >16), we observed a higher proportion of regular drug users among the stressed students with psychological symptoms (14.6%, 32.7% and 52.5%) than among the non-stressed ones (1.2%, 13.9% and 29.6%). This increased proportion of stressed students among drug users was observed regarding all types of stress but was particularly high in the 14-16 age bracket in relation to psychological, cognitive and physiological symptoms. Considering the regular drug users in the youngest age bracket, the proportion of stressed was 8-12 times higher than non-stressed regarding psychological, cognitive and physiological symptoms. There was a weakening in the relation between stress and drug use among those over age 16. The proportion of stressed regular drug users in this age bracket was only significantly higher (1.5 times) than expected with regard to cognitive symptoms, but similar to the expected ones in relation to interpersonal, psychological and physiological symptoms. n.s. non-significant differences. Note: We used the one sample χ 2 test to compare the proportion of non-users/occasional drug users and regular drug users in each stress category considering as expected frequency the one observed in the total sample (79.5% of non-users/occasional drug users and 20.5% of regular drug users) 
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Regarding stress, regular drug users appear to be in the most advanced stages. Similarly to the observed regarding psychological and cognitive symptoms, the relationship between drug use and stress stage was more striking among younger adolescents. All users in the youngest age bracket presented some level of stress, the majority of them being in its most advanced stages. Most of the regular drug users in the 14-16 age bracket were in the stages of resistance or near exhaustion. There was a lower proportion of non-stressed regular drug users among those over 16 (25.9%) and a higher proportion in the stage of resistance (54.4%) than would be expected for this age bracket (47%).
The analysis of the correlation among the four types of stress indicated a significant correlation between psychological and physiological symptoms (r s = .65), but not between interpersonal and cognitive symptoms (r s = .31) neither between interpersonal and physiological symptoms (r s = .40).
Discussion
Although there are many studies on the relationship between drug use and stress, very few focused on the early phases of adolescence (Aseltine & Gore, 2000; Wills, 1986) , considering the different kinds and stages of stress. This is the main contribution of the present study. We observed a significant association between stress and drug use, which was stronger in the younger age groups, indicating this is an important risk factor which should be taken into account in the planning of prevention and intervention programs.
As expected, we observed that the use of drugs and stress increases significantly with age. Regular drug users presented higher scores than non-users/occasional drug users in all questions on psychological and cognitive stress symptoms, as well as in most of the questions on physiological and interpersonal symptoms. While the physiological stress symptoms stood out in the youngest age bracket, the interpersonal stress symptoms were more frequent in the 14-16 age brackets. Cognitive stress symptoms were particularly prominent among regular drug users. The prominence of different symptoms of stress in each age bracket could be useful in identifying adolescents at a higher risk of drug use. Thus, the presence of psychological and cognitive stress symptoms among adolescents under age 16 could be used as an indicator of higher risk for drug use.
We observed a smaller number of regular drug users in the beginning of elementary school than in the students in high school, with an increase of use among those in the 8 th grade of elementary school and in the 9 th grade of high school (i.e., in the finishing and starting grades of the two major Brazilian school cycles). This suggests that drug use may serve as a "rite of passage" among adolescents.
Another aspect that requires consideration is the fact that older adolescents need to make more stressgenerating decisions than the younger ones. Langston & Cantor (1989) pointed out that academic life may be a great source of stress and that the transition to new academic levels generates an increase in responsibilities, anxiety and competitiveness, which induces stress. On the other hand, our findings on the lower rate of increase in drug use from the middle (14-16) to the oldest age bracket (16 or more) than from the youngest (<14) to the middle one, are in accordance with data reported by other authors who also found evidence that the strength of the association between stress and alcohol use decreases with age (Aseltine & Gore, 2000; Hoffmann et al. 2000) . This suggests that older adolescents may have developed coping strategies other than drug use. These may be factors that need to be considered in prevention efforts. Parke & Bhavnagri (1989) observed that as youngsters develop, they begin to have control over some aspects of their lives and participate more actively in their environment. At the same time, the family influence decreases and they become less resistant to peer influence (Steinberg & Silverberg, 1986) .
In general, our data corroborate those obtained by Seltzer & Oechsli (1985) and Wills (1986) , who identified stress as a factor that can trigger substance use, as a way to cope with it. They are also in accordance with a recent study conducted in South Africa, with students aged from 12 to 17 years old, Brook, Rubenstone, Zhang, Morojele, & Brook (2011) suggested environmental stressors may be associated with smoking and alcohol use, as well as with diminished psychological and physical well-being. Their findings are compatible with those reported by Vazsonyi et al. (2008) who compared two groups of students from different cultural backgrounds (from Georgia, US and Switzerland) regarding the Jessor´s problem behavior theory. Those authors concluded the problem-behavior theory holds value in understanding the etiology of adolescent problem behaviors outside the United States.
Our study differs from others because to the best of our knowledge it is the first study with teenagers that focused on the relation between stress and the use of drugs, considering the different kinds of stress symptoms and their time of occurrence. The use of a student population allowed us to evaluate adolescents with different degrees of stress without being restricted to populations that suffered stress of the post-traumatic type, which is the case of most studies published on this topic. Franco, Hubbard, & Martin (1998) reported that much of the data evaluating the relationship between substance abuse and stress is conflicting due to the complexity of the interaction between these two factors. Those authors emphasized the importance of studying factors such as the types of stressors, their duration, the family climate, the different psychological or physical reactions to stressors and the capacity to cope with stress. However, they found it difficult to precisely measure stress levels and the level of substance abuse or dependence. In this study, the use of standardized instruments that had been previously tested in the target population allowed us to study the relationship between drug use, the four different types of stress symptoms, their time of occurrence and other factors such as age that influence this relationship.
The significant association between stress and drug use was strengthened by the finding that most of the regular drug users were in the resistance, near exhaustion or exhaustion stress stages, which indicates concomitant chronic stress and drug use. Among other factors associated with drug use, we can highlight the poor family relationships, inadequate school performance and better socioeconomic characteristics of the regular users. In general, the use of alcohol and other drugs observed in this study was higher than that reported in the IV Survey on the Use of Drugs carried out with students in elementary and high school in the city of São Paulo (Galduróz et al., 1997) . While the use of alcohol in the previous month in that survey was 37%, it was 51.2% in our study. The same was true with regard to tobacco (14.2% vs. 12.4%), marijuana (7.1% vs. 2.1%), solvents (5.6% vs. 2.9%) and other drugs. The discrepancy in the results may be due to differences in the profile of the sample (e.g., inclusion of private schools), the different methodology of the studies or to an increase in drug use among adolescents after some years.
In this study we observed that the students often mentioned the use of analgesics without prescription (31.2%), which suggests that self-medication is already common in this age group. It is interesting to note that the use of analgesics was significantly higher in the group of regular drug users (41%) than in the group of non-users/occasional drug users (28.7%). This early behavior of self-medication might be associated with stress and with use of psychoactive drugs.
The academic underachievement in the group of regular drug users proved to be significant when compared to the group of non-users/occasional drug users. Our results are in accordance with the data from other studies that show an association between the use of psychoactive substances and poor school performance (Galduróz et al., 1997; Moos, Finney, Ouimette, & Suchinsky, 1999) . However, it is important to consider that factors other than the use of psychoactive substances may contribute to a poor school performance. Butters (2002) observed that family stressors might negatively impact various aspects in the life of an adolescent, including delinquency, drug use and school problems. We also found significant differences in family relationships between the regular and the non/ occasional drug users groups. Kandel, Davies, Karus, & Yamaguchi (1986) noticed that students who abused illicit drugs reported an unsatisfactory relationship with their parents and higher rates of delinquency in addition to poor school performance. Rosenberg & Anthony (2001) found that the most aggressive youths were about five times more likely to be offered drugs for purchase; however, this association was much attenuated when levels of delinquency were taken into account.
In the present study, we observed that most of the regular drug users belonged to the upper/ uppermiddle socioeconomic classes as classified by the norms of the Brazilian Association of Market Research Institutes ([ABIPEME], 1978) . These data are in agreement with other studies, which also found a larger number of users among upper and uppermiddle classes (Baus, Kupek, & Pires, 2002) . Most regular drug users in our sample were studying at private schools. This suggests that a higher purchasing power may facilitate the use of drugs.
In summary, when compared to non/occasional drug users, regular drug user adolescents presented higher levels of psychological, cognitive and physiological symptoms of stress, being in the most advanced stages of stress (near exhaustion and exhaustion). Besides, the association between drug use and stress was even stronger in the youngest age group (11 to 13 years old).
Even though the conclusions of the present work may not be completely generalized because the sample was not representative of the Brazilian adolescent population, the data suggest a strong association between the presence of stressful factors in early adolescence and the use of drugs and alert to the need of early screening of and intervention on both drug use and stressful situations.
